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(57) ABSTRACT 

A device including a structural member having a heat 
spreader and an electronic device mounted directly to a first 
surface of the heat spreader of the structural member. The 
device also includes a cold plate mounted directly to the first 
surface of the heat spreader of the structural member. 


20 Claims, 3 Drawing Sheets 
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STRUCTURAL ASSEMBLY FOR COLD 
PLATE COOLING 

STATEMENT OF GOVERNMENT INTEREST 

5 

The invention described herein was made with the support 
of the United States government under contract number 
NNJ06TA25C awarded by NASA. The government has cer- 
tain rights to this invention. 

to 

BACKGROUND OF THE INVENTION 

The present disclosure relates to cooling for electronic 
devices, and more specifically, to a structural assembly 
including a thermal heat spreader for cold plate cooling. 

Generally speaking, electronic devices generate heat 
which can damage the electronic devices if the heat is not 
dissipated properly. Various cooling technologies have been 
developed to cool electronic devices including, but not lim- 2 o 
ited to, recirculating chillers, liquid-to-liquid cooling sys- 
tems, and ambient cooling systems. 

Effectively cooling electronic devices is more difficult in 
environments that have either spatial and/or energy con- 
straints, such as aerospace, aeronautic, or similar applica- 25 
tions. Currently, electronic devices used in these types of 
applications are cooled by mounting the electronic devices to 
a structural cold plate assembly that uses liquid cooling to 
remove the heat from the electronic devices. A structural cold 
plate assembly typically includes a structural member and at 30 
least one cold plate attached to the structural member and 
located directly between the structural member and the elec- 
tronic device it is cooling. Currently, the location, shape and 
size of the cold plate are determined by the placement and 
dimensions of the electronic device the cold plate is cooling. 35 
By requiring the cold plate to be located between the struc- 
tural member and the electronic device the overall thickness 
of the structural cold plate assembly is increased. 

BRIEF DESCRIPTION OF THE INVENTION 40 

In an embodiment, a device is provided that includes a 
structural member having a heat spreader and an electronic 
device mounted directly to the heat spreader of the structural 
member. The device also includes a cold plate mounted 45 
directly to the heat spreader of the structural member. 

In another embodiment, a device is provided that includes 
a structural member having a honeycomb structural panel and 
a first and second heat spreaders affixed to opposing sides of 
the honeycomb structural panel. The device also includes an 50 
electronic device mounted directly to the first heat spreader 
and a cold plate mounted directly to a same side of the first 
heat spreader as the electrical device. 

In yet another embodiment, a device is provided that 
includes a structural member having a first and second heat 55 
spreaders. The structural member also includes a first fin layer 
and a second fin layer disposed between the first and second 
heat spreaders, wherein one or more fins of the first fin layer 
are oriented in a direction normal to an orientation of one or 
more fins of the second fin layer. The device also includes an 60 
electronic device mounted directly to the first heat spreader 
and a cold plate mounted directly to the first heat spreader of 
the structural member. 

Additional features and advantages are realized through 
the techniques of the present disclosure. Other embodiments 65 
and aspects of the disclosure are described in detail herein and 
are considered a part of the claimed disclosure. For a better 


2 

understanding of the disclosure with the advantages and the 
features, refer to the description and to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The subject matter which is regarded as the invention is 
particularly pointed out and distinctly claimed in the claims at 
the conclusion of the specification. The foregoing and other 
features, and advantages of the invention are apparent from 
the following detailed description taken in conjunction with 
the accompanying drawings in which: 

FIG. 1 is a perspective view of a structural assembly 
including a thermal heat spreader for cold plate cooling in 
accordance with an embodiment of the disclosure; 

FIG. 2 is an exploded perspective view of one embodiment 
of a structural member for use in the structural assembly of 
FIG. 1; and 

FIG. 3 is an exploded perspective view of another embodi- 
ment of a structural member for use in the structural assembly 
of FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

Referringto FIG. 1, a structural assembly 100 for cold plate 
cooling in accordance with an embodiment of the disclosure 
is shown. The structural assembly 100 includes a structural 
member 102 having a heat spreader 110 in thermal contact 
with at least one of the outer surfaces of the structural member 
102. The structural assembly 100 also includes one or more 
electronic devices 104 mounted directly to the heat spreader 
110 of the structural member 102. The structural assembly 
100 further includes at least one cold plate 106 mounted 
directly to the heat spreader 1 1 0 of the structural member 102. 
In one embodiment, the cold plate 106 may be a liquid cooled 
cold plate and structural assembly 1 00 may include one or 
more tubes or pipes 1 08 for exchanging the fluid in the cold 
plate 106. 

In exemplary embodiments, the heat spreader 110 is con- 
figured to have a higher lateral thermal conductivity, i.e., 
thermal conductivity across the surface of the heat spreader 
110, than transverse thermal conductivity, i.e., thermal con- 
ductivity through the thickness of the heat spreader 110. 
Accordingly, the heat spreader 1 1 0 i s configured to efficiently 
transfer heat from the electronic devices 1 04 to the cold plates 
1 06 . In one embodiment, the heat spreader 110 may be a sheet 
of annealed pyrolytic graphite, which has a lateral thermal 
conductivity of approximately 450 Btu/hr/ft/ 0 F. In other 
embodiments, the heat spreader 110 may be constructed of 
any suitable material which has a lateral thermal conductivity 
that is at least twice its transverse thermal conductivity. 

By utilizing a heat spreader 110 as an outer layer of the 
structural member 102, the cold plate 106 can be placed 
adjacent to the electronic device 104 being cooled rather than 
directly beneath it . Accordingly, the size and shape of the cold 
plate 106 can be adjusted to whatever size and shape that is 
needed to properly cool the electronic devices 104 of the 
structural assembly 100. In addition, the cold plate 106 can be 
located in any convenient location on the heat spreader 110. 
Furthermore, by not requiring the cold plate 106 to be located 
between the electronic device 104 and the structural member 
102, the overall height of the structural assembly 100 can be 
reduced. By locating the cold plate 106 adjacent to the elec- 
tronic device 104, rather than underneath the electronic 
devices 104, the stresses that the cold plate 106 is exposed to 
are reduced. 

Referring now to FIG. 2, an exploded perspective view of 
one embodiment of a structural member 200 for use in the 
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structural assembly of FIG. 1 is shown. Hie structural mem- 
ber 200 includes two heat spreaders 202, which may be con- 
figured as opposing outer layers of the structural member 200 . 
The structural member 200 also includes a honeycomb core 
204 disposed between the two heat spreaders 202. The hon- 5 
eycomb core 204 is configured to be lightweight and to pro- 
vide structural rigidity to the structural member 200. In one 
embodiment, the honeycomb core 204 may be constructed of 
aluminum. In addition, the structural member 200 also 
includes a plurality of edge members 206 disposed between to 
the two heat spreaders 202 and along the perimeter of the 
honeycomb core 204. The structural member 200 may also 
include a plurality of inserts 208 which can be disposed in 
honeycomb core 204 and which may be configured to affix 
one or more electronic devices and/or one or more cold plates 15 
to the structural member 200. In one embodiment, the heat 
spreaders 202 may have one or more apertures 210 through 
with an electronic device and/or a cold plate can be affixed to 
one of the inserts 208. In one embodiment, an adhesive can be 
used to bond the heat spreaders 202 to the honeycomb core 20 
204. 

Referring now to FIG. 3, an exploded perspective view of 
another embodiment of a structural member 300 for use in the 
structural assembly of FIG. 1 is shown. The structural mem- 
ber 300 includes two heat spreaders 302, which may be con- 25 
figured as opposing outer layers of the structural member 300. 
The structural member 300 also includes a first fin layer 304 
and a second fin layer 310 disposed between the two heat 
spreaders 302. The first fin layer 304 and second fin layer 310 
each include a plurality of fins 312 and the fins of the first 30 
layer 304 are configured to have an orientation normal to the 
orientation of the fins of the second fin layer 310. In one 
embodiment, the first fin layer 304 and the second fin layer 
310 may be constructed of aluminum. The first fin layer 304 
and a second fin layer 310 are configured to be lightweight 35 
and to provide structural rigidity to the structural member 
300. The structural member 300 also includes a parting sheet 
308 disposed between the first fin layer 304 and the second fin 
layer 310. There are also parting sheets 308 between fin layers 
304 and the adjacent thermal spreaders 302 and between fin 40 
layer 310 and its adjacent thermal spreader 302. The parting 
sheets 308 contain braze alloy used to braze all of the com- 
ponents together through a vacuum braze process. In addi- 
tion, the structural member 300 may include one or more 
frame sections 306 which may be configured to receive the 45 
first fin layer 304 and the second fin layer 310 and to affix to 
the heat spreaders 302 through the parting sheet 308. 

The terminology used herein is for the purpose of describ- 
ing particular embodiments only and is not intended to be 
limiting of the disclosure. As used herein, the singular forms 50 
“a”, “an” and “the” are intended to include the plural forms as 
well, unless the context clearly indicates otherwise. It will be 
further understood that the tenns “comprises” and/or “com- 
prising,” when used in this specification, specify the presence 
of stated features, integers, steps, operations, elements, and / 55 
or components, but do not preclude the presence or addition 
of one more other features, integers, steps, operations, ele- 
ment components, and/or groups thereof. 

The corresponding structures, materials, acts, and equiva- 
lents of all means or step plus function elements in the claims 60 
below are intended to include any structure, material, or act 
for performing the function in combination with other 
claimed elements as specifically claimed. The description of 
the present disclosure has been presented for purposes of 
illustration and description, but is not intended to be exhaus- 65 
five or limited to the disclosure in the form disclosed. Many 
modifications and variations will be apparent to those of 


4 

ordinary skill in the art without departing from the scope and 
spirit of the disclosure. The embodiment was chosen and 
described in order to best explain the principles of the disclo- 
sure and the practical application, and to enable others of 
ordinary skill in the art to understand the disclosure for vari- 
ous embodiments with various modifications as are suited to 
the particular use contemplated. 

While the preferred embodiment to the disclosure had been 
described, it will be understood that those skilled in the art, 
both now and in the future, may make various improvements 
and enhancements which fall within the scope of the claims 
which follow. These claims should be construed to maintain 
the proper protection for the disclosure first described. 

The invention claimed is: 

1. A device, comprising: 

a structural member comprising a heat spreader; 

an electronic device mounted directly to a first surface of 
the heat spreader of the structural member; and 

a cold plate mounted directly to the first surface of the heat 
spreader of the structural member. 

2. The device of claim 1, wherein the cold plate is a liquid 
cooled cold plate. 

3. The device of claim 1, wherein the heat spreader is a 
sheet of annealed pyrolytic graphite having a lateral thermal 
conductivity of approximately 450 Btu/hr/ft/ 0 F. 

4. The device of claim 1, wherein the heat spreader has a 
lateral thermal conductivity of greater than 90 Btu/hr/ft/ 0 F. 

5. The device of claim 1 , wherein the cold plate is mounted 
adjacently to the electronic device. 

6 . The device of claim 1, wherein the heat spreader has a 
lateral thermal conductivity that is at least twice its transverse 
thermal conductivity. 

7. A device, comprising: 

a structural member comprising: 
a honeycomb core; and 

a first and second heat spreaders affixed to opposing 
sides of the honeycomb core; 

an electronic device mounted directly to the first heat 
spreader; and 

a cold plate mounted directly to the first heat spreader on a 
same side as the electronic device. 

8. The device of claim 7, wherein the cold plate is a liquid 
cooled cold plate. 

9. The device of claim 7, wherein the first heat spreader is 
a sheet of annealed pyrolytic graphite having a lateral thermal 
conductivity of approximately 450 Btu/hr/ft/ 0 F. 

10. The device of claim 7, wherein the first heat spreader 
has a lateral thermal conductivity of greater than 90 Btu/lir/ 
ft/° F. 

11. The device of claim 7, wherein the cold plate is 
mounted adjacently to the electronic device. 

12. The device of claim 7, further comprising a plurality of 
inserts disposed in the honeycomb structural panel config- 
ured to affix to the electronic device. 

13. The device of claim 7, wherein the heat spreader has a 
lateral thermal conductivity that is at least twice its transverse 
thermal conductivity. 

14. A device, comprising: 

a structural member comprising: 
a first and second heat spreaders; 
a first fin layer and a second fin layer disposed between 
the first and second heat spreaders, wherein one or 
more fins of the first fin layer are oriented in a direc- 
tion normal to an orientation of one or more fins of the 
second fin layer; 

an electronic device mounted directly to the first heat 
spreader; and 
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a cold plate mounted directly to the first heat spreader of the 
structural member. 

15 . The device of claim 14 , wherein the cold plate is a 
liquid cooled cold plate. 

16 . The device of claim 14 , wherein the first heat spreader 5 
is a sheet of annealed pyrolytic graphite having a lateral 
thennal conductivity of approximately 450 Btu/hr/ft/ 0 F. 

17 . The device of claim 14 , wherein the first heat spreader 

has a lateral thermal conductivity of greater than 90 Btu/hr/ 
ft/ 0 F. to 

18 . The device of claim 14 , wherein the cold plate is 
mounted adjacently to the electronic device. 

19 . The device of claim 14 , further comprising of parting 
sheets, containing braze alloy, disposed between the first fin 
layer and the second fin layer and between the fin layers and 15 
the heat spreaders. 

20 . The device of claim 14 , wherein the first heat spreader 
has a lateral thermal conductivity that is at least twice its 
transverse thermal conductivity. 

jj; jj, jj, jj, “0 



